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(54) KOHCTPyKLU/lfl 3ABOR CKBAXUHbl 
(57) H3o6peTeHne othocmtc* k kohctpykuhm 
CKBaxcMHW. Ue/ib - yMeHbuiemie rpyAoeMKO- 
ctm pa6oT. rioc/ie 6ypeHM* CKBaxcuMw ao 
kpob/im npOAyxTMBHoro o6beKT3 4 cnycxaK)T 
3Kcn/iyaT3UM0HMy»o iconoHHy 1 vs ueMeHTupy- 
iot ee. flanee ocymecTB/iflKH 6ypeHue npo- 
AyKTMBHoro o6teKTa 4 aoaotom. A^aMeTp 
KOTOporo MeHbiue BnyTpCHHcro A^aMeTpa 
3KcnnyaTauviOMMoa ko/iomhw 1. nocne Mero 
pacwupaiOT ee p33abm*hwmm pacujupwie- 
/1AMM. Bwno/iHjiioT pa6oTbi no M3Mepemiio 
4>aKTviHecKoro AnaMeipa ctbo/13 CKBa*nHbi. 
Co6npa»oT nep<t>opnpo8aHHyio o6caAHyK) ko- 
/lOHHy (nOK) Tpy6 3 M3 Meta/i/ia c naM»TbK> 
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uunuHnp^ecKO* rtopMw c H.ipyKHUM flua- 
mctpom. paeHbfM AKaMeipy pacumpennoro 
ci eona CKoamiHu. w bmytpchmmm auomctpom 
6onbuie oKyipeHHero fluaMerpa 3KcnnyaT3UM- 
ohhoA kohomhm. HepeA cnyCKOM b ckbsjkmhy 



ROK 3 npn/ioiOT $opMy c noncpCMiiwMn pa3- 
MepaMM. o6ecncmiBaiou|WMU cboGoahuii 
cnycK ee n iiHTepuan 33/ieraHnn npoAyKTHDHO- 
ro o6bCKTa 4. B 3tom nHTepoa/ie nOK 3 narpe- 

83KDT AO DOCCTaMOB/ieMMfl i|)OPMW. 4 tin. 



l/l3o6peTeHne othochtcb k ne4>Tcra30AO- 
6wMe w MOxeT 6uTb ucno/ib30B3no npn CTpo- 
menbCTBe ckb3*hh. 

H30CCTH3 KOMCTpyKUim 3360* CKB3*HHbl. 

BKnK)M3ioiU3» DKcn/iyaTamiOMnyio Kononny. 5 
cnymcHHyio ao xpooflH npOAy*™Biioro oGbex- 
T3. noTatiHyK) KO/iOHny c nep4>opnpoBaiiHbiMn 
OTeepcmflMM (mcnflMu). ycTauoBneitMyK) npo- 

TWB npOAV^THDHOrO Of)bCKT3. npu 3TOM H3py*- 

Hbi ii Ana*MCTp noTaAHoA KonoMHM MeHbiue 10 
AuaueTpa ctbo/13 ckh3xvhw. a nocneAHuti 
MeHbiue aiiyTpCMMOro A^OMOTpa OKcnnyaia- 

.IllOHHOl": KO/IOMHW. 

O.waKri a a<»*hcA KOHcrpvKt(Mii 3a6on 
3HyTponmiw! A"^« r - T P nOTafiMOw ncp<t>opupO- 15 
aanMoit ko/jommw cvmecTBenno Mctibuje BiiyT- 

PCM«jrO AM 3 MOT pa 3KCn/iy3T3UH0HM014 

KCaOHHW. MTOonpeAenweT mh3ky*o npo/iyKTMB" 
hv*tk CKfWriciiHU m 33TpyA»»fleT ee o6cnyrcun3- 
inio ii cn.iyaTamiiO. * u 

ilpn nrs/iMMwu Ko;u.u^aoro 3a3ppa Aao/ie- 
niie <3 cieiKy CKoa:*tnui u npoucccc cc 3kc- 
n -, a: amv yMCMi*ttiao T cn h co BpeneHeM 
npiicroonbuafl 30!«a csccaMHutii paopyuiaeTca. 

flOCnCAltee .'3K3KC np»BOA"T K p33pyUJCHU»0 25 

H3ti6onee 6nu3K3 k npeAnaraeMoCi kohct- 
pyxm^ CKoa>KiiMbi. 0K>n»0H3K)U43» 3xcnny3T3- 
anOHM/O KO/iOMHy. cnymeHHyK) AO kpob/im 
npoAyKTMBHoroo6benTa.pacujnpe«MbiviCTBon 30 

CKB3*unbi b MHTepBOnc 3a/ier3iuifl npoAy<- 
TUBtioro o6bCKTa. noT3*Hyic nep^opupooan- 
nyK) KOnOHHy oocaAHbix Tpyfi. ycTanonnenHyK) 
npOTnowHTepBana 33/ier3HWfl npoAyxTWBHoro 
o6bCKTa. npw 3tom w» npeAY"pe*ACMw« pa3- 35 
pytueHwn nnacta rc/ibucBoe npocTpanCTBO 33 

nOTaMHOM KO/10MHOW H36HB310T r p3 BUMMO" 
neCH3HblM 4>H/lbTpOM. H3BeCTM3fl KOHCTpyK- 
UMR CKBSXUHbl 06/l3A3eT C A e AY K) 111 MM U 
HeAOCT3TK3MU: OWCOK3 TpyAOCMKOCTb pa6oT 40 

no co3A«*HiiK) rpaBMMMO-necMaMoro 4>MfibTpa: 
t\o Mepe 3Kcn/iyaT3unn rpaBHitiio-nccManwM 
^W/lbTp 3aOHB3CTC« u npOAyK™G M 0 CTb CKB3- 
xviHbi yMeiibiuaeTcn: m3/»uCi A^aMerp nomw- 
h o vi KonoMKbi onpeAon^CT MH3«y»0 ^5 
npOAYKTMBHOCTb ckb3)khh»>i \a 33TpyAM«eT ee 
o6cny>«nB3Hvie w 3KcnnyaTauw»o. 



Uenb u306peTemi3 - yMCMbiuOMiie ipyno- 
eMKOc™pa6oTuyBemmc>me npoionoa^'^b- 50 

HOCTV^ CKB3>KMMbl. 



y>c333HHaa uenb AOCTwracTCfl tcm, hto b 

KOHCTpyKLUHl CKB3)Kl1Hbl. BK/l K5V301MCM 3KC~ 

nny3TaunoHHy»o KO/ioitHy, cnymeHHyK) AO 
KpoB/iw npoAYKTMBHoro o6beKT3. pacujupeH- 
hum ctbo/1 cKBaxMHW b MHTepoane 33/ieraHMfl 
npoAYKTMOMoro o6beKTa. nep<}>opnpoB3HHyio 
KonoHny. ycTSHOB/ieHMyK) nportiB MHTepasna 
3aneraHnn npoAyKTMBHoro o6beKTa. nep<t>opn- 

P003HH3» K0/10HH3 o6c3AHW)t Tpy6 Bbin0/1HCH3 

M3 Meranna c nsMflTbK). BOCCT3H3B/in8aK>mert 
nepBOH3M3/ibHyio c|)opMy nocnc cnycKa ee b 
MHTepssn KpenneHMP. npnMCM Hspy>KHbui am- 
3Meip nep1>opMpoBaMHo«4 kohohhw o6c3Ahwx 
Tpy6 nepnoH3M3/ibHOM unnuHAP^ecKofi <J>op- 
mw paoen AnaweTpy CTBona ckbs^mhw, 3 bhyt- 
penHMM amsmctp 6o/ibUje BHyTpeHHero 
Aii3Meip3 3Kcnny3TauMOHHOw ko/iohhw. 

npuHunn Ae^CTBMfl MeTanna c naMaibio 
3aKnK)MaeTc« b c/ieAy»otueM. 

M3BeCTHO. HTO MMCK)TCfl MeTa/MWMeCKMe 

cnnaaw. y kotopwx Hcynpyrne AC^opMaunn 

nOHMCCTblO B0CCT3H3BAMB3I0TCW fipvi CHBTHM 

narpy3KU v\t\v\ M3rpeB3. i.e. Meiann, "BcnoMM- 
H3«'*. npno6peT3eT npe>KHK)K) 4>opMy. 3to ab- 
r.eMtie. oGnspyxeHHoe bo Mnorux mmctwx 
MeT3/i/iax. cnnsBSx n Meiannn^ccKnx komho- 

3HUMPX. H33blB3eTCn 3f>rJ>eKTOM naMflTM 4>Op- 
Mbl. 

Ha <l>nr. 1 npeACTaB/iens cxcMainsecKvi 
npeAnaraeMaa kohctpykumr 3a6o* cKaaxuMbi: 
»a ct>ur. 2 - cencHue A-A hs 4>nr . 1 : h3 ^nr. 3 - 
Ae1>opMMpoB3HM3Ji nepeA cnycxoM b CKBaxw- 
ny noT3iiH3fl KonoHna: na ^ur. 4 - ceMenwe 6-B 
Ha <J)wr. 3(H3n6onbUJiu?i a^motp nonepeHnoro 
ceMenun Ae1>opMwpoBaHMO^ Kononrw MCHb- 
uie BHyTpennero A^^MCTpa SKcnnyarauwOM- 

MOVI KO/lOHHbl). 

KoHCTpyKuww 3a6on c^naxuHbi BKnK>Maer 
3Kcn/iy3T3UMOHMyK)KO/)OHHy 1. paciunpOMMbiCi 
ctbo/1 2 CKB3*nHbi b HHTepeanc saneraHMfl 
npoAyxTuBnoro o6beKT3 4 n nep1)Opnpo83M- 
Hyw xo/iOMHy 3 o6c3Ahwx Tpy6. 

nocne 6ypeMMfl CKBSXMMbi AO xponnu npo- 
AyKTMBMOf o o6beKT3 4 cnycK3>OT aKcn/iyaia- 
UvtOMHyK) kohom m y 1 v\ ueMCHTupyioi ee. 
flanee ocymecTB/tflioT 6ypcHne npoAy^TUBMO- 
ro o6bCKT3 4 AonoiOM, a"0m6tp KOioporo 
MeHbiue BMyTpcHHero Awar-icipa 3K.cnny3Ta* 
HMOMHOti ko/iomhu 1. noc/ie nero paciiiwpniOT 
cro pa3ABMXHWMH paciunpi"CnflMH. Bwno/i- 

pa60fbi HO i13MOpCl*HK) ^3KTVl'<eCKOrO 
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/liiar-ieTpa croona ckrhxumw. Co6wp3K)T nep- 
4>opnpooaHMyK) oOca/inyK) KO/iOHHy 3 Tpy6 H3 
Mera/ina c nsMOTbK) uumiHApwMecKoft <t>opMw 
c Hapy^HbiM /uiaMeTpoM, paonwM A^aMerpy 
pacuJtipCMHoro cioo/ia cKBa>KUHbi. nepeA cny- 
ckom d CKBawuny nep^opupoBaHHOM KO/lOHHe 
3 npiiAaiOT <t>opMy c nonepeMMWMM pa3Mepa- 
Mti. ofcecneMMBDtouiiiMu cdo6oahwvi cnycx ee 
c uHTcpoa/i 3aneraHna npnAyx™onoro o6bex- 
ia 4. C ncMombK) 3/ieKTpoHarpeB3Te/in win 
ApyriiM nyieM ocymecTO/i»»OT HarpeB CTep*cH« 
c nnMflTbio ao pacMeTHoii TeMnepaTypu. flpn 
3tom depxcHb c noM^Tbio BOCCTanaBnuBaeT 

COOK) nepB0H3M3/)bHyK> (J)OpMy. 

n p u m e p. Bypenne noA 3Kcn/iy3Tauuon- 
HyK) KonoHHyAorny6uHbi2C00MOcyuiecTB/ifliOT 
AOaotom 0 215,9 mm. Ha yxa3aHnyio rny6uMy 
cnycK3«T 3rcnnyarauvioHHyK> KonoMHy w3 
Tpy6 0 168 mm c to/iujmhom 10 mm m ueMen- 
Ti^py»OT. 3anera>ouiuft mixe npoAyxTWBHWM 
oGbCKT pa3GypneaK)T ao/iotom 0 145 mm ao 
npocKTMOvi r/iySMHbi 2020 m. 33tcm ctboh 

CKBaxUHbl paCUilipfllOT p33ABM*HblMM P3C' 

untpiiTfMKfHi ao A l<? 3MeTpa 0 250 mm. 143 
Meranna c naMJi i b*> M3rOT3Bnwea»OT nep<J>opu- 
poaaHHyK) KO/iOMiiy ahuhom L=22 m n pa3Me- 
par.tii di-148 mm. d2=250 mm. Ko/iOMMy 
AC'l>opMnpyK)T. npnA3D nonepeMHOMy npo<t>- 
imio oi«a na <t^r. 4 c nan6o/ibUJMM AwaMeTpoM 
noncpeMHoroceMcitufl 03=140 mm, MTO06ecne- 
MtioaeT Konbuenow 333op. paBHbiii 4 mm. c 
GHyipeHHiiM AwaweTpoM 3*cn/iyaTauwoHMOii 
ko;iohmu 148 mm it. cneAOBaTenbuo. cbo6oa* 
ny*o TpOHCnoprnpOBKy noraCiHon KO/iOHHbi b 
MHTepBa/i 33/ieraMnn npoAy*™3» f oro o6be*ra. 
CnyCK3K)T Ae^op^^POB3HMy»o KonoMHy Ha 
Ka6one o CKBaxmiy ao ynopa c ec aaGoeM. 
B^/i»o'iaK)T cue i e My ?;ieKTpeMar pena. rioc/ie 
obiAep/KKn b TCMCMne onpeAencwHoro BpeMe- 
hh noTatiHafl ko/iohh3 BOCCTaHaonnBaer cbok) 
nepBonaManbHyK) uii/HiH/ipiweCKyK) <t>opMy c 
napyjKMWM AuaMCTpoM 250 mm. 

3K0H0MUMeCK3S 3^»'l»CKTMBHOCTb OT BHCA* 

pentiQ npoAnaracvoro Tcxmr^CKoru peine- 
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HMfl onpeAe/iHCTCn AOiionMWTcnbnwM acoutom 
CKBaxuHbi. no 4>opMyne /Jionton ag6mt ckp,3- 
xcuhu Q o6p3THO nponopunoHaneH naTy- 
panbHOMy /lorapucjwy orHOweHvni paA^yca 
KOMTypa nuTSHMfl (R K ) n paflwyca CKnaKUHbi 

(r c ), H3 0CH0B3HHM MerO npOW3BOAHTe/lbMOCTb 
CKBaxcviHM c yae/inHeMMbiM paAwycoM r c! npw 
npoMux paBHbix yc/iOBnax onpeAenneiCR bu- 
pajKeMneM 



15 



25 



In — 
In — 



npiiHUM3» R*=200 m. rc-0.145 m. no/iyM3- 
>otQi-0.08G. 

TaKMM o6pa30M. AOCTuraeTcw yBenviMCHne 
npOM3BOAUTe/lbHOCTM 33 cmct pea/iM33nnu 
npeAnaraeMoro rexHUMCCKOro peujennfl. 



(DopMyna M3o6peieHHJi 

KOMCTpyiCUMfl 3d6o» CKBa)KMHW. BK/1K3h3K>- 

ma» 3KcnnyaT3unoHHy»o xo/ionHy. cnymen- 
nyio AO xpoan^ npOAy^TMBMoro o6bCKTa. 

paCUJMpeHMWW CTBO/1 CXBaXMHbl B MMTepB3/ie 

33neraHn» npoAyxTMBHoro o6bexTa. ncp<J)Opu- 
pOBaHHyio xonOHHy o6caAHbix Tpy6. yciaHOB- 
neHHyto npoTMB MHTepea/ia 3a/ieraHM« 
npOAyKTMBMoro o6bCKTa. oinnM3K)Uiafl- 
c » TeM. mtj. c ue/ibK) yMenbtueMUfl TpyAoeM- 

KOCTM paSOT H yBe/lMMGMVlW npOU3B0AMTC/lbHO- 

ctm cxeaxMHw, nep4>opnpoeaMHafl ko/iohm3 
o6c3Ahwx Tpy6 BbinonHena H3 Meian/ia c na- 
MflTbK). BOCCTaHaB/iMBaomeu nepBOHasanb- 
Myio <J>opMy Tiac/ie cnycKa b MHTepaa/) 
KpenneHMH, npimeM MapyxHbivt AH3MeTp nep- 
<t>opupoBaMnoti xonoHHw o6caAHbix Tpy6 nep- 

40 BOH3M3/lbHOM UM/I^HApHHeCKOM <t>0pMM p3BeH 

AnaMeipy ctbo/13 ckb3)kmhu, 3 BHyTpeHHM^ 
AnaMeTp 6o/ibiue BHyTpeHnero A^3Merp3 3kc- 
nnyaTaunOHHOM ko/iohhw. 

45 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 



dwell 
Fig. 1 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A— A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B— B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, 62 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 




[sic- one of the r w j 9 s should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 
Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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